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Abstract
We report the case of an unusual tibial stress frac-
ture and its successful surgical treatment in a female
elite sprinter 2 years after complete consolidation of
the same tibia following resection of an osteoid
osteoma.
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Introduction
Lower extremity pain is a very frequent complaint in
the athletic population [1]. The differential diagnosis is
broad and includes stress fractures [2, 3], periostitis,
myositis, tendinitis, osteitis, and in rare situations bone
tumors [4]. Precise and early detection of the under-
lying cause with correct treatment are indispensable
for the athlete’s career [4–7].
Tibial stress fractures occur most frequently in the
postero-medial part of the tibia. Conservative treat-
ment (rest, non-steroidal anti-inflammatories, ultra-
sound, laser, magnetic field, and electrotherapy) may
lead to early return to sports. If the stress fracture lies in
the mid-anterior part of the tibia, conservative treat-
ment often fails and surgical intervention is necessary
[8, 9]. Mid-anterior tibial stress fracture was first de-
scribed by Burrows [8] and represents about 5% of all
tibial stress fractures and only 2% of all stress fractures.
Osteoid osteoma is a benign bone tumor. Symp-
tomatic patients typically complain about pain during
the night that increases over time. Pain responds
positively to medical treatment with salicylates. Open
resection is indicated when chronic pain is persisting
despite conservative treatment.
Case Report
A 22-year-old elite sprinting female athlete presented
with swelling and chronic pain in the right tibia (Fig-
ure 1). Two years ago, an osteoid osteoma in the mid-
anterior tibia was resected elsewhere (Figure 2). After
rehabilitation and progressive return to sprinting per-
formance, the patient suffered without any injury again
from mid-anterior pain due to exertion. No improve-
ment was seen under conservative treatment (rest,
non-steroidal anti-inflammatories, ultrasound, laser,
magnetic field, and electrotherapy). She was forced to
interrupt her athletic career.
The physical examination 18 months after resec-
tion revealed an indurated swelling with pain on pal-
pation at the mid-anterior right tibia. Pain was
Figure 1. Endurated swelling of the anterior lower extremity (right
side).
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aggravated with dorsiflexion of the foot. Dorsi- and
plantarflexors were tightened. The peripheral neuro-
sensitivity was normal. Radiographs showed an
unusually narrow medullary canal, a thickened ante-
rior cortex, and a linear unicortical fracture line in the
mid-anterior tibia (Figure 3). Magnetic resonance
imaging (MRI) confirmed a secondary stage IV mid-
anterior tibial stress fracture [10] (Figure 4).
Our therapy consisted of reamed intramedullary
nailing with open autologous bone grafting and
decortication (Figures 5 and 6). The fracture was
consolidated 6 weeks postoperatively and the patient
stayed free of pain under progressive loading. Three
months after surgery our patient could return on the
track and continue her athletic career.
Discussion
Mid-anterior tibial stress fracture is a rare but serious
sports injury, which can be career-ending for athletic
professionals [8, 9, 11, 12]. Symptoms include local pain
on exertion, inflammation, and swelling. The patient
may also experience symptoms that overlap with other
causes such as periostitis, tibial stress reaction, anterior
tibial compartment syndrome, myositis, tendinitis,
fascial hernia, osteomyelitis, or bone tumors [4]. A
change in training behavior activities is frequently
found in the patient’s history. The professional athlete
often continues sports exercises until the patient is
unable to cope with discomfort.
The diagnosis of mid-anterior tibial stress fracture
is based on patient’s history, physical examination,
radiographs, and MRI findings [13]. Radionuclide
scanning is unspecific and therefore of little value [13].
The treatment of stage I and II mid-anterior tibial
stress fractures according to the MRI classification
described by Fredericson et al. [10] consists of rest,
reduced activity in sports, and occasionally analgesic
medication [9]. Batt et al. [11] described a conservative
management with the use of a pneumatic leg brace in
conjunction with activity modification. Most cases will
resolve within 6 weeks. Treatment of stage III or IV
requires operative treatment [14–16]. Also, stress
fracture non-unions or chronic stress fractures of the
mid-anterior tibia are recalcitrant to non-operative
therapy [8, 9, 12]. Therefore, secondary non-union mid-
anterior tibial stress fracture as described in our case is
an unequivocal indication for operative treatment.
Reamed intramedullary nailing without proximal
screw fixation, which may lead to residual discomfort,
was performed. This intervention allows immediate
post-operative partial weight-bearing (maximum of
20 kg for 6 weeks) and minimizes soft tissue morbidity.
Therefore, intramedullary nailing was preferable to
plate fixation. Reamed intramedullary nailing leaded
to complete bone healing and early return to compet-
itive sports without any complications (Figure 6). To
avoid any risk of persistent non-union and to optimize
the biological process, decortication and cancellous
Figure 2. Radiograph after resec-
tion and curettage of the osteoid
osteoma (lateral view).
Figure 3. Radiographs 18 months after
resection showing the anterior tibial
stress fracture (oblique view).
Figure 4. MRI of the mid-anterior tibial stress fracture with
irregular bony formations (axial view).
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bone grafting was performed at the same time, al-
though unlocked tibial nailing alone would probably be
able to heal this stress fracture. Proximal and/or distal
interlocking was not necessary, as there was no rota-
tional instability.
Conclusions
The presented case describes rare mid-anterior tibial
stress fracture and its successful surgical treatment by
reamed intramedullary nailing in a female elite athlete
2 years after complete consolidation of the same tibia
following resection of an osteoid osteoma.
Mid-anterior tibial stress fracture is a rare but
serious finding that has to be thoroughly considered in
the differential diagnosis of lower leg pain. Equally
important is the choice of the optimal treatment
strategy for each stage of such fractures.
Reamed intramedullary nailing without proximal or
distal interlocking can be considered as promising inter-
vention for stage III and IV mid-tibial stress fractures.
References
1. Steinbrück K Epidemiology of sports injuries: a 25-year-analysis
of sports orthopedic-traumatologic ambulatory care. Sportver-
letz Sportschaden 1999;13:38–52.
2. Brukner P, Fanton G, Bergman AG, et al. Bilateral stress frac-
tures of the anterior part of the tibial cortex: a case report. J
Bone Joint Surg 2000;82A:213–8.
3. Orava S, Karpakka J, Hulkko A, et al. Diagnosis and treatment of
stress fractures located at the mid-tibial shaft in athletes. Int J
Sports Med 1991;12:419–22.
4. Greenspan A. Benign bone-forming lesions: osteoma, osteoid
osteoma and osteoblastoms – clinical, imaging, pathologic
differential considerations. Skeletal Radiol 1993;22:485–500.
5. Michael RH, Holder EL. The soleus syndrome: a cause of medial
tibial stress. Am J Sports Med 1985;13:87–95.
6. Sluga M, Windhager R, Pfeiffer M, et al. Peripheral osteoid
osteoma: is there still a place for traditional surgery?. J Bone
Joint Surg 2002;84B:249–51.
7. Ward WG, Eckardt JJ, Shayestehfar S. Osteoid osteoma diag-
nosis and management with low morbidity. Clin Orthop
1993;291:229–35.
8. Burrows HJ Fatigue infraction of the middle of the tibia in ballet
dancers. J Bone Joint Surg 1956;38B:83–94.
9. Rettig AC, Shelbourne KD, Mc Carroll JR, et al. The natural his-
tory and treatment of delayed union stress fractures: a pre-
ventable training injury. Am J Sports Med 1988;16:250–5.
10. Fredericson M, Bergmann AG, Hoffman KL, et al. Tibial stress
reaction in runners:correlation of clinical symptoms and scin-
tigraphy with a new magnetic resonance imaging grading
system. Am J Sports Med 1995;23:472–81.
11. Batt ME, Kemp S, Kerslake R. Delayed union stress fractures of
the anterior tibia: conservative management. Br J Sports Med
2001;35:74–7.
12. Blank S Transverse tibial stress fractures: a special problem. Am
J Sports Med 1987;15:597–602.
13. Martin SD, Healey JH, Horowith S. Stress fracture MRI: case
reports. Orthopedics 1993;16:75–8.
14. Chang PS, Harris RM. Intramedullary nailing for chronic tibial stress
fractures: a review of five cases. Am J Sports Med 1996;24:688–92.
Address for Correspondence
Patricia A.M. Netzer
Swiss Federal Institute of Sports, Orthopaedics and
Sport Traumatology
University of Basel
2532 Magglingen
Switzerland
Phone (+41/32) 366-8844, Fax -8845
e-mail: pnetzer@tiscali.ch
Figure 6. Radiographs 6 months after reamed intramedullary nail-
ing without interlocking (ap and oblique view).
Figure 5. Intraoperative view after decortication and bone grafting.
Netzer PAM, et al. Tibial Stress Fracture
98 Eur J Trauma Emerg Surg 2007 Æ No. 1  URBAN & VOGEL
